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printed and coordinate information of the characters from
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characters extracted by the extracting unit into correspond-
ing horizontal or vertical lines using the coordinate infor-
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METHOD AND APPARATUS FOR
PROCESSING INFORMATION, AND
COMPUTER-READABLE STORAGE
MEDIUM

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority to and incorpo-
rates by reference the entire contents of Japanese Patent
Application No. 2013-173199 filed in Japan on Aug. 23,
2013 and Japanese Patent Application No. 2014-155475
filed in Japan on Jul. 30, 2014.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a technology for control-
ling print data outputs, and more particularly to a method, an
information processing apparatus, and a computer-readable
storage medium that detect specific information from a piece
of print data to process the print data.

2. Description of the Related Art

Information processing systems, which are a plurality of
printers connected to a network, have been employed in
organizations such as companies, government agencies,
educational institutions, and hospitals. In such an informa-
tion processing system, users designate one of the printers
for executing a printing process before executing the print-
ing.

For such an information processing system, some disclo-
sures have been made on a technology that determines the
conditions for outputting a piece of print data based on a
piece of specific information extracted from the print data.
For example, Japanese Patent Application Laid-open No.
2011-002881 discloses an information processing system
that extracts character strings from a piece of print data in
the enhanced metafile (EMF) format, detects a character
string that matches a specific keyword, determining an
output condition corresponding to the character string, and
performs a process corresponding to the output condition,
e.g., prints a watermark or replaces the characters.

The order of the characters included in print data in the
EMF format is sometimes different from that in a display
image of the print data, the display image representing an
image actually to be printed on a paper sheet, as illustrated
in FIG. 8, because the print data in the EMF format describes
the characters in the order in which the characters are plotted
by the application having generated the print data. The
information processing system disclosed in Japanese Patent
Application Laid-open No. 2011-002881, however, extracts
a character string matching a keyword from a piece of print
data in which the characters are ordered differently from
those in the display image, that is, in which the characters
are not reorganized yet. The information processing system
is therefore incapable of detecting a keyword accurately.

Therefore, there is a need to provide a method, and an
information processing apparatus, and a computer-readable
storage medium capable of improving the accuracy of
character string detection.

SUMMARY OF THE INVENTION

It is an object of the present invention to at least partially
solve the problems in the conventional technology.

According to an embodiment, there is provided a non-
transitory computer-readable storage medium with an
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2

executable program stored thereon and executed by a com-
puter for processing print data. The program instructs the
computer to perform: extracting characters to be printed and
coordinate information of the characters from the print data;
reorganizing the characters extracted at the extracting using
the coordinate information of the characters; sorting the
characters extracted at the extracting into corresponding
horizontal or vertical lines using the coordinate information
of the characters; and concatenating the characters reorga-
nized at the reorganizing and sorted at the sorting.

According to another embodiment, there is provided a
method for processing print data. The method includes
extracting characters to be printed and coordinate informa-
tion of the characters from the print data; reorganizing the
characters extracted at the extracting using the coordinate
information of the characters; sorting the characters
extracted at the extracting into corresponding horizontal or
vertical lines using the coordinate information of the char-
acters; and concatenating the characters reorganized at the
reorganizing and sorted at the sorting.

According to still another embodiment, there is provided
an information processing apparatus for processing print
data. The information processing apparatus includes an
extracting unit that extracts characters to be printed and
coordinate information of the characters from the print data;
an organizing unit that reorganizes the characters extracted
by the extracting unit using the coordinate information of the
characters; a sorting unit that sorts the characters extracted
by the extracting unit into corresponding horizontal or
vertical lines using the coordinate information of the char-
acters; and a concatenating unit that concatenates the char-
acters reorganized by the organizing unit and sorted by the
sorting unit.

The above and other objects, features, advantages and
technical and industrial significance of this invention will be
better understood by reading the following detailed descrip-
tion of presently preferred embodiments of the invention,
when considered in connection with the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic illustrating an embodiment of an
information processing system according to the present
invention;

FIG. 2 is a schematic illustrating an embodiment of a
hardware configuration of a printer server according to the
present invention;

FIG. 3 is a block diagram illustrating functional configu-
ration of the printer server according to a first embodiment
of the present invention;

FIG. 4 is a schematic illustrating a functional configura-
tion of a keyword detecting unit according to the first
embodiment;

FIG. 5 is a flowchart illustrating a process performed by
the keyword detecting unit according to the first embodi-
ment;

FIG. 6 is a conceptual schematic illustrating the process
performed by the keyword detecting unit;

FIG. 7 is a schematic illustrating an embodiment of a
retrieved information sorting process performed by the
keyword detecting unit;

FIG. 8 is a schematic illustrating a display image of a
piece of print data, and the print data in the EMF format;

FIG. 9 is a schematic illustrating an example of a con-
catenation of character strings in a plurality of horizontal
lines;
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FIG. 10 is a schematic illustrating a functional configu-
ration of a keyword detecting unit according to a second
embodiment of the present invention;

FIG. 11 is a flowchart illustrating a process performed by
the keyword detecting unit according to the second embodi-
ment;

FIG. 12 is a schematic illustrating a functional configu-
ration of a keyword detecting unit according to a third
embodiment of the present invention; and

FIG. 13 is a flowchart illustrating a process performed by
the keyword detecting unit according to the third embodi-
ment.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The present invention will now be explained using some
embodiments, but the embodiments described hereunder are
not intended to limit the scope of the present invention in
any way.

First Embodiment

FIG. 1 is a schematic of an embodiment of an information
processing system according to the present invention. This
information processing system 100 includes client personal
computers (PCs) 112a, 1125, and 112¢, a printer server 110,
and printers 120a, 1205, and 120c¢ all connected to each
other over a network 130.

The client PCs 112a, 1124, and 112¢ are information
processing apparatuses that transmit print data with a print
request to the printer server 110, thereby causing the printer
server 110 to execute the printing process. The client PCs
1124, 1126, and 112¢ are running applications capable of
generating, editing, and displaying documents, graphs, dia-
grams, and the like, and transmit data generated by the
applications to the printer server 110 as a piece of print data.

In the embodiment, various types of information process-
ing apparatuses, including a desktop PC, a laptop PC, a
tablet PC, and a smartphone, may be used as the client PCs
1124, 1125, and 112c¢. Various types of application software,
such as word processing software, spreadsheet software,
drawing software, and a document reader, may be used as
the applications.

The printer server 110 is an information processing appa-
ratus that determines which one of the printers is to execute
printing based on a print request received from the client
PCs 1124, 1125, and 112¢, and transmits the print data to the
printer, thereby causing the printer to output printouts.

The printers 120a, 1205, and 120c are apparatuses that
output printouts by executing a printing process in response
to an instruction received from the printer server 110. In the
embodiment, various types of printers, including a multiple
function printer (MFP) with a scanner, a laser printer, and an
inkjet printer, may be used as the printers 120a, 1205, and
120c.

The network 130 is a network that may include an
Ethernet (registered trademark) network, an optical network,
and a wireless network. The network 130 may also include
a wide area network deployed in a secure environment, such
as an internet virtual private network (VPN), as well as local
area networks (LANSs).

The client PCs 112a, 1125, and 112¢, the printer server
110, and the printers 120qa, 1205, and 120¢ can communicate
with each other over the network 130, via communications
based on frames, Transmission Control Protocols/Internet
Protocols (TCP/IP), or Remote Desktop Protocol (RDP).
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4

FIG. 2 is a schematic of an embodiment of a hardware
configuration of the printer server according to the present
invention. A hardware configuration of the printer server 110
will now be explained with reference to FIG. 2.

The printer server 110 includes a central processing unit
(CPU) 201, a read-only memory (ROM) 202, a random
access memory (RAM) 203, a hard disc drive (HDD) 204,
anetwork interface (I/F) 205, and an external device I/F 206.

The CPU 201 is a processor that controls the operations
of the printer server 110. The ROM 202 is a non-volatile
storage device storing therein various types of data. The
RAM 203 is a volatile storage device providing an area for
executions of various computer programs, executed by the
printer server 110. The HDD 204 is a storage device capable
of storing therein various types of data persistently, includ-
ing the computer program according to the present inven-
tion.

The network I/F 205 is a physical interface enabling the
printer server 110 to communicate with the network 130.
The external device I/F 206 is a physical interface allowing
an external device such as a portable storage device, e.g., a
universal serial bus (USB) memory, to be connected to the
printer server 110.

The functions described later are implemented on the
printer server 110 by causing the printer server 110 to read
the computer program according to the present invention
from the HDD 204, and to load and to execute the computer
program on the RAM 203, under the management of an
operation system (OS) of varying types, e.g., WINDOWS
(registered trademark) series, Mac (registered trademark)
OS, UNIX (registered trademark), and LINUX (registered
trademark). The computer program according to the present
invention may be described in various types of programming
languages such as an assembly language, C, C++, JAVA
(registered trademark), JAVA SCRIPT (registered trade-
mark), PERL, RUBY, PYTHON, PHP, VISUAL BASIC
(registered trademark), COBOL, and PL/SQL.

FIG. 3 is a block diagram illustrating a functional con-
figuration of the printer server according to the first embodi-
ment. A functional configuration of the printer server 110
will now be explained with reference to FIG. 3.

The printer server 110 includes a virtual printer driver
300, an intermediate data storage unit 301, a print control
unit 302, and a keyword detecting unit 303.

The virtual printer driver 300 is a unit for creating
intermediate data that is a page image from the print data
provided from the client PCs 112a, 11256, and 112¢. In the
embodiment, the virtual printer driver 300 creates a piece of
image data in the EMF format from the print data, and stores
the image data as well as the job information appended to the
print data in the intermediate data storage unit 301. The
image data stored in the intermediate data storage unit 301
includes characters and the coordinate information of the
characters.

The print control unit 302 is a unit for determining the
printer to which the print data is to be output, and transmit-
ting the print data to the printer. The print control unit 302
refers to the job information stored in the intermediate data
storage unit 301, and transmits the print data to a printer
associated with the user name of a print requestor, identifi-
cation information unique to the client PC, print setting
information (e.g., monochromatic print or color print), or the
like included in the job information, and causes the printer
to execute the printing process.

The print control unit 302 causes the keyword detecting
unit 303 to retrieve a specific character string in the image
data stored in the intermediate data storage unit 301. The
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print control unit 302 provides detection conditions such as
a character string to be detected and an area to be retrieved
to the keyword detecting unit 303 before causing the key-
word detecting unit 303 to perform the retrieval.

The keyword detecting unit 303 retrieves a specific char-
acter string from the image data that is the intermediate data,
and notifies the print control unit 302 of the result, in
response to an instruction from the print control unit 302.
FIG. 4 is a schematic of a functional configuration of the
keyword detecting unit 303 according to the first embodi-
ment. The keyword detecting unit 303 includes an extracting
unit 400, an organizing unit 401, a sorting unit 402, a
concatenating unit 403, and a retrieving unit 404.

The extracting unit 400 is a unit for extracting characters
to be printed and the coordinate information of the charac-
ters from the image data that is intermediate data. The
extracting unit 400 acquires the image data from the inter-
mediate data storage unit 301, and extracts characters found
in the area to be retrieved that is specified as a detection
condition, and extracts the coordinate information of the
characters.

The organizing unit 401 is a unit for reorganizing the
characters extracted from the image data. The organizing
unit 401 reorganizes the characters using the X coordinates
and Y coordinates of the characters, these coordinates pro-
vided as the coordinate information of the extracted char-
acters.

The sorting unit 402 is a unit for sorting the characters
extracted from the image data into corresponding horizontal
or vertical lines. The sorting unit 402 sorts the characters
into the corresponding horizontal lines with reference to the
Y coordinates of the extracted characters. In the first
embodiment, the extracted characters are sorted in the
horizontal lines to process the character strings written
horizontally, but the sorting unit 402 may sort the extracted
characters into vertical lines using the X coordinate of the
extracted characters, in another embodiment in which the
character strings written vertically are processed.

The concatenating unit 403 is a unit for concatenating the
characters extracted from the image data in each of the
horizontal or vertical lines. In the embodiment, the concat-
enating unit 403 concatenates the characters in each of the
horizontal lines, the characters having been sorted into the
corresponding horizontal lines by the sorting unit 402, and
having reorganized with reference to the X coordinates by
the organizing unit 401. In another embodiment, the con-
catenating unit 403 concatenates the characters in each of
the vertical lines, the characters having been sorted into the
corresponding vertical lines by the sorting unit 402, and
having reorganized with reference to the Y coordinates by
the organizing unit 401.

The retrieving unit 404 is a unit for retrieving characters
having been extracted from the image data. The retrieving
unit 404 retrieves a character string to be detected specified
as a detection condition from the character strings concat-
enated by the concatenating unit 403, and notifies the print
control unit 302 of the retrieval result.

In the embodiment illustrated in FIG. 4, the functional
units of the keyword detecting unit 303 are implemented on
the printer server 110, but, in another embodiment, these
functional units may be implemented on separate informa-
tion processing apparatuses.

FIG. 5 is a flowchart illustrating process performed by the
keyword detecting unit 303 implemented on the printer
server 110 according to the first embodiment. The keyword
detecting process will now be explained with reference to
FIG. 5.
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The process illustrated in FIG. 5 starts at Step S500. At
Step S501, the extracting unit 400 acquires a piece of image
data from the intermediate data storage unit 301, and
extracts the characters that are within the area to be retrieved
that is specified as a detection condition, and the coordinate
information of the characters. At Step S502, the organizing
unit 401 reorganizes the characters using the Y coordinates
of the respective characters, the Y coordinates being pro-
vided as the coordinate information of the extracted char-
acters. At Step S503, the sorting unit 402 sorts the character
into the corresponding horizontal lines using the Y coordi-
nates of the respective extracted characters.

At Step S504, the organizing unit 401 reorganizes the
characters having been sorted into the corresponding hori-
zontal lines, using the X coordinates of the respective
characters, the X coordinates being provided as the coordi-
nate information of the characters. At Step S505, the con-
catenating unit 403 concatenates the characters in each of
the horizontal lines, the characters having been reorganized
at Step S504. At Step S506, the retrieving unit 404 retrieves
a character string to be detected specified as a detection
condition from the character strings concatenated at Step
S505, and notifies the print control unit 302 of the retrieval
result, and the process is ended at Step S507.

The process illustrated in FIG. 5 is a process performed
when the character strings are written horizontally in the
image data. When character strings are written vertically in
the image data, the keyword detecting unit 303 reorganizes
the characters using the X coordinates provided as the
coordinate information, sorts the characters into the corre-
sponding vertical lines, reorganizes the characters again
using the Y coordinates, and concatenates the characters in
each of the vertical lines.

FIG. 6 is a conceptual schematic illustrating a process
executed by the keyword detecting unit 303. The process
executed prior to the keyword retrieval process will now be
explained with reference to FIG. 6.

Retrieved information 601 represents characters and the
coordinate information of the characters extracted from a
piece of image data that is intermediate data by the keyword
detecting unit 303. The retrieved information 601 includes a
plurality of characters (“F”, “G”, “H”, “I”, “J”, “B”, “D”,
“E”, “A”, “C”), and the coordinate information of these
characters. The keyword detecting unit 303 reorganizes the
characters included in the retrieved information 601 with
reference to the Y coordinates of the respective characters.
In the embodiment illustrated in FIG. 6, the characters are
reorganized in the ascending order of the Y coordinates.

The keyword detecting unit 303 then sorts the characters
and the coordinate information included in retrieved infor-
mation 602, having the characters and their coordinate
information reorganized with reference to the Y coordinates,
into the corresponding horizontal lines. In the embodiment
illustrated in FIG. 6, the keyword detecting unit 303 deter-
mines that the characters with the same Y coordinate belong
to the same horizontal line. In other words, the keyword
detecting unit 303 determines that the characters havinga Y
coordinate of “1” (“B”, “D”, “E”, “A”, “C”) belong to line
1, and determines that the characters having a Y coordinate
of «“2” (“F~, “G”, “H”, “I”, “I”) belong to line 2.

The keyword detecting unit 303 then reorganizes the
characters included in the retrieved information 603, having
the characters and their coordinate information sorted into
the corresponding horizontal lines, with reference to the X
coordinates of the characters. In the embodiment illustrated
in FIG. 6, the characters are reorganized in the ascending
order of the X coordinates.
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The keyword detecting unit 303 then generates retrieved
information 605 by concatenating the characters in each of
the horizontal lines in retrieved information 604 having the
characters and their coordinate information reorganized in
with reference to the X coordinates, and performs the
keyword detecting process on the retrieved information 605.
In the embodiment illustrated in FIG. 6, the keyword detect-
ing unit 303 retrieves a character string of “ABCDE” in line
1 and a character string of “FGHIJ” in line 2. In this manner,
the keyword detecting unit 303 can retrieve character strings
arranged in the same order as in a display image 600, so that
the accuracy of keyword detection can be improved.

FIG. 7 is a schematic illustrating an embodiment of a
retrieved information sorting process performed by the
keyword detecting unit 303. The embodiment of the
retrieved information sorting process will now be explained
with reference to FIG. 7.

A display image 700 is an image output when the print
data is actually printed out. In the display image 700,
“NAME” are in bold characters and “:YAMADA” are in
standard characters, and these two character strings are
represented in the same horizontal line, but have different
font sizes. Retrieved information 701 is retrieved informa-
tion in which the characters are reorganized with reference
to the Y coordinates. In the retrieved information 701, “N”,
“A” “M” and “E” that are bold characters have Y coordinate
of “17, and “:”, “Y”, “A”, “M”, “A”, “D”, and “A” have a
Y coordinate of “2”. In the embodiment illustrated in FIG.
7, because the character string “NAME” and the character
string “: YAMADA” have different character thicknesses and
sizes, these character strings have different Y coordinates.

The keyword detecting unit 303 sorts the characters and
the coordinate information included in the retrieved infor-
mation 701 into the corresponding horizontal lines. Deter-
mining that the characters with the same Y coordinate
belong to the same horizontal line, the character string
“NAME” and the character string “:YAMADA” would be
determined to belong to different horizontal lines, as illus-
trated as retrieved information 705, 706, and 707, and the
keyword detecting unit 303 would be incapable of sorting
the characters correctly. In the embodiment, therefore, the
keyword detecting unit 303 refers to the Y coordinates of the
respective characters and determines that characters belong
to the same horizontal line if the difference between these Y
coordinates is smaller than a predetermined value.

To explain specifically, in the embodiment illustrated in
FIG. 7, because the difference between the Y coordinate “1”
of the characters “N”, “A”, “M” and “E” and the Y coor-
dinate “2” of the characters *“:”, “Y”, “A”, “M”, “A”, “D”,
and “A” is one, and is equal to or less than the predetermined
value (e.g., 10), the keyword detecting unit 303 determines
that these characters belong to the same horizontal line. The
predetermined value is preferably any value that is likely to
be taken by the difference between the Y coordinates of
characters belong to the same horizontal line.

In the manner described above, in the first embodiment,
when the keyword detecting unit 303 sorts the characters
into the corresponding horizontal lines, the keyword detect-
ing unit 303 determines that the characters with approxi-
mately the same Y coordinates belong to the same horizontal
line, without determining that only the characters with the
same Y coordinate belong to the same horizontal line. The
keyword detecting unit 303 can therefore sort the characters
correctly in a manner matching those in the display image
700, even when the characters in different sizes or thick-
nesses are written in the same horizontal line.
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Presentation of the character strings in the respective
horizontal lines (or the vertical lines), each of the character
strings concatenated by the concatenating unit 403, is not
limited to a plurality of character strings represented in the
respective horizontal lines (or vertical lines), as illustrated in
the retrieved information 605 in FIG. 6. For example, a
plurality of character strings in the respective horizontal
lines (or vertical lines) may be concatenated to one character
string in one horizontal line (or vertical line), as illustrated
in retrieved information 6054 in FIG. 9. Such concatenation
allows a keyword to be detected easily. Furthermore, the
concatenating unit 403 does not need to concatenate all of a
plurality of character strings, and may concatenate at least
some of the character strings.

Second Embodiment

An information processing system according to a second
embodiment of the present invention will now be explained,
focusing on the difference from the information processing
system according to the first embodiment. The information
processing system according to the second embodiment has
the same configuration as the information processing system
100 illustrated in FIG. 1. The printer server 110 according to
the second embodiment has the same hardware configura-
tion as the printer server 110 illustrated in FIG. 2. The printer
server 110 according to the second embodiment has the
same functional configuration as the printer server 110
illustrated in FIG. 3, except that a keyword detecting unit
3034, which is described later, illustrated in FIG. 10 is
provided instead of the keyword detecting unit 303.
Explained in the second embodiment is an operation of
determining whether the characters to be extracted from a
piece of image data are written horizontally or vertically,
before the characters are reorganized.

FIG. 10 is a schematic of a functional configuration of the
keyword detecting unit according to the second embodi-
ment. The functional configuration of the keyword detecting
unit 303a according to the second embodiment will now be
explained with reference to FIG. 10.

As illustrated in FIG. 10, the keyword detecting unit 303a
according to the second embodiment includes an extracting
unit 400, an organizing unit 401, a sorting unit 402, a
concatenating unit 403, a retrieving unit 404, and a first
determining unit 405. The operations of the extracting unit
400, the organizing unit 401, the concatenating unit 403, and
the retrieving unit 404 according to the second embodiment
are the same as those of the extracting unit 400, the
organizing unit 401, the concatenating unit 403, and the
retrieving unit 404, respectively, according to the first
embodiment.

The sorting unit 402 is a unit for sorting the characters
extracted from the image data into corresponding horizontal
or vertical lines. The sorting unit 402 sorts the characters
into the corresponding horizontal lines or vertical lines with
reference to the Y coordinates or the X coordinates of the
extracted characters, respectively.

The first determining unit 405 is a unit for determining if
the characters to be printed extracted from the image data by
the extracting unit 400 are written horizontally or vertically.

As illustrated in FIG. 10, the functional units of the
keyword detecting unit 303q are implemented on the printer
server 110, but these functional units may be implemented
on separate information processing apparatuses.
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FIG. 11 is a flowchart illustrating process performed by
the keyword detecting unit according to the second embodi-
ment. The keyword detecting process will now be explained
with reference to FIG. 11.

The process illustrated in FIG. 11 starts at Step S600. At
Step S601, the extracting unit 400 acquires a piece of image
data from the intermediate data storage unit 301, and
extracts the characters that are within the area to be retrieved
that is specified as a detection condition, and the coordinate
information of the characters. At Step S602, the first deter-
mining unit 405 determines whether the characters extracted
by the extracting unit 400 are written horizontally or verti-
cally. If the characters extracted by the extracting unit 400
are written horizontally (horizontal at Step S602), the sys-
tem control goes to Step S603. If the characters extracted by
the extracting unit 400 are written vertically (vertical at Step
S602), the system control goes to Step S607.

At Step S603, the organizing unit 401 reorganizes the
characters using the Y coordinates of the respective charac-
ters, the Y coordinates being provided as the coordinate
information of the extracted characters. At Step S604, the
sorting unit 402 sorts the character into the corresponding
horizontal lines using the Y coordinates of the respective
extracted characters.

At Step S605, the organizing unit 401 reorganizes the
characters having been sorted into the corresponding hori-
zontal lines, using the X coordinates of the respective
characters, the X coordinates being provided as the coordi-
nate information of the characters. At Step S606, the con-
catenating unit 403 concatenates the characters in each of
the horizontal lines, the characters having been reorganized
at Step S605.

At Step S607, the organizing unit 401 reorganizes the
characters using the X coordinates of the respective char-
acters, the X coordinates being provided as the coordinate
information of the extracted characters. At Step S608, the
sorting unit 402 sorts the characters into the corresponding
vertical lines, using the extracted X coordinates of the
characters.

At Step S609, the organizing unit 401 reorganizes the
characters sorted into the corresponding vertical lines using
the Y coordinates of the respective characters, the Y coor-
dinates being provided as the coordinate information of the
characters. At Step S610, the concatenating unit 403 con-
catenates the characters in each of the vertical lines reorga-
nized at Step S609.

At Step S611, the retrieving unit 404 retrieves a character
string to be detected specified as a detection condition from
the character strings concatenated at Step S606 or Step
S610, and notifies the print control unit 302 of the retrieval
result, and the process is ended at Step S612.

As described above, in the second embodiment, the first
determining unit 405 determines whether the characters to
be printed extracted from a piece of image data by the
extracting unit 400 are written horizontally or vertically, and
the characters are reorganized and sorted into the corre-
sponding horizontal or vertical lines based on the determi-
nation result. The characters are then reorganized using the
X coordinates or Y coordinates, and the characters in each of
the horizontal or vertical lines are concatenated. In this
manner, regardless of whether a character string is written
horizontally or vertically in the image data, the first deter-
mining unit 405 can determine if the character string is
written in which direction, so that the retrieval can be
performed in the character strings arranged in the same order
as those in the display image. The keyword detection
accuracy can therefore be further improved.
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Third Embodiment

The information processing system according to a third
embodiment of the present invention will now be explained,
focusing on the difference from the information processing
system according to the first embodiment. The information
processing system according to the third embodiment has
the same configuration as the information processing system
100 illustrated in FIG. 1. The printer server 110 according to
the third embodiment has the same hardware configuration
as the printer server 110 illustrated in FIG. 2. The printer
server 110 according to the third embodiment has the same
functional configuration as the printer server 110 illustrated
in FIG. 3, except that a keyword detecting unit 3035, which
is described later, illustrated in FIG. 12 is provided instead
of the keyword detecting unit 303. Explained in the third
embodiment is an operation of concatenating only the char-
acters in the area to be retrieved, among those extracted from
a piece of image data, reorganized, and sorted.

FIG. 12 is a schematic of a functional configuration of the
keyword detecting unit according to the third embodiment.
The functional configuration of the keyword detecting unit
3035 according to the third embodiment will now be
explained with reference to FIG. 12.

As illustrated in FIG. 12, the keyword detecting unit 3035
according to the third embodiment includes the extracting
unit 400, the organizing unit 401, the sorting unit 402, the
concatenating unit 403, the retrieving unit 404, and a second
determining unit 406. The organizing unit 401, the sorting
unit 402, and the retrieving unit 404 according to the third
embodiment are the same as those of the organizing unit
401, the sorting unit 402, and the retrieving unit 404
according to the first embodiment.

The extracting unit 400 is a unit for acquiring a piece of
image data that is intermediate data from the intermediate
data storage unit 301, and extracting characters to be printed
and the coordinate information of the characters from the
image data.

The second determining unit 406 is a unit for determining
if the characters reorganized by the organizing unit 401 and
sorted by the sorting unit 402 are within the area to be
retrieved, specified as a retrieval condition.

The concatenating unit 403 is a unit for concatenating
characters determined to be in the area to be retrieved in the
units of a horizontal or vertical line, such a determination
made by the second determining unit 406, among those
extracted from the image data. For example, the concatenat-
ing unit 403 concatenates the characters in the area to be
retrieved in the units of a horizontal line, among the char-
acters sorted into the corresponding horizontal lines by the
sorting unit 402 and reorganized with reference to the X
coordinates by the organizing unit 401.

As illustrated in FIG. 12, the functional units of the
keyword detecting unit 3035 are implemented on the printer
server 110, but these functional units may be implemented
on separate information processing apparatuses.

FIG. 13 is a flowchart illustrating a process performed by
the keyword detecting unit according to the third embodi-
ment. This keyword retrieval process will now be explained
with reference to FIG. 13.

The process illustrated in FIG. 13 starts at Step S700. At
Step S701, the extracting unit 400 acquires a piece of image
data from the intermediate data storage unit 301, and
extracts the characters to be printed and the coordinate
information of the characters from the image data. At Step
8702, the organizing unit 401 reorganizes the characters
using the Y coordinates of the respective characters, the Y
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coordinates being provided as the extracted coordinate infor-
mation of the characters. At Step S703, the sorting unit 402
sorts the characters into the corresponding horizontal lines
using the extracted Y coordinates of the characters.

At Step S704, the organizing unit 401 reorganizes the
characters having been sorted into the corresponding hori-
zontal lines, using the X coordinates of the respective
characters, the X coordinates being provided as the coordi-
nate information of the characters. At Step S705, the second
determining unit 406 determines whether the characters
reorganized at Step S704 are within the area to be retrieved
specified as a retrieval condition. At Step S706, the concat-
enating unit 403 concatenates the characters determined to
be within the area to be retrieved at Step S705, in the units
of a horizontal line. At Step S707, the retrieving unit 404
retrieves a character string to be detected specified as a
detection condition from the character strings concatenated
at Step S706, and notifies the print control unit 302 of the
retrieval result, and the process is ended at Step S708.

The process illustrated in FIG. 13 is a process performed
when the character strings are written horizontally in the
image data. When character strings are written vertically in
the image data, the keyword detecting unit 303 reorganizes
the characters using the X coordinates provided as the
coordinate information, sorts the characters into the corre-
sponding vertical lines, reorganizes the characters again
using the Y coordinates, and concatenates the characters in
each of the vertical lines.

In the manner described above, in the third embodiment,
the second determining unit 406 determines whether the
characters reorganized by the organizing unit 401 and sorted
by the sorting unit 402 are within the area to be retrieved
specified as a retrieval condition, and the concatenating unit
403 concatenates the characters determined to be within the
area to be retrieved. In this manner, only the characters that
are within a specified area to be retrieved are concatenated,
without concatenating the characters in each of the horizon-
tal or vertical lines for all of the character strings written in
the image data, and a keyword is retrieved from the con-
catenations, so that keyword detection efficiency can be
improved.

The extracting unit 400, the organizing unit 401, the
sorting unit 402, the concatenating unit 403, the retrieving
unit 404, the first determining unit 405, and the second
determining unit 406 according to the embodiments
described above may be partially or entirely implemented as
a hardware circuit, instead of a computer program being a
piece of software.

When at least one of the extracting unit 400, the organiz-
ing unit 401, the sorting unit 402, the concatenating unit 403,
the retrieving unit 404, the first determining unit 405, and the
second determining unit 406 according to the embodiments
is implemented by execution of a computer program, the
computer program is provided in a manner embedded in the
ROM 202 in advance. The computer program executed on
the printer server 110 may be recorded and provided in a
computer-readable storage medium such as a compact disc
read-only memory (CD-ROM), a flexible disk (FD), a
compact disc recordable (CD-R), and a digital versatile disc
(DVD), as an installable or executable file. The computer
program executed on the printer server 110 may be stored in
a computer connected to a network such as the Internet, and
made available for download over the network. The com-
puter program executed on the printer server 110 may be
provided or distributed over a network such as the Internet.
The computer program executed on the printer server 110
has a modular structure including at least one of the extract-
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ing unit 400, the organizing unit 401, the sorting unit 402,
the concatenating unit 403, the retrieving unit 404, the first
determining unit 405, and the second determining unit 406.
As actual hardware, by causing the CPU 201 to read the
computer program from the ROM 202 or the HDD 204, for
example, and to execute the computer program, the func-
tional units described above are loaded and generated on the
main memory.

According to the embodiments, use of the units described
above allows characters to be retrieved to be reorganized in
the same arrangement as those in a display image, so that the
accuracy of character string detection can be improved.

Although the invention has been described with respect to
specific embodiments for a complete and clear disclosure,
the appended claims are not to be thus limited but are to be
construed as embodying all modifications and alternative
constructions that may occur to one skilled in the art that
fairly fall within the basic teaching herein set forth.

What is claimed is:

1. A non-transitory computer-readable storage medium
with a program stored thereon and executed by a computer
for processing print data, the program instructing the com-
puter to perform a method, the method comprising:

extracting characters to be printed and coordinate infor-

mation of the characters from the print data;
reorganizing the characters extracted at the extracting
using the coordinate information of the characters;
grouping the reorganized characters into corresponding
horizontal or vertical lines using the coordinate infor-
mation of the characters;
first concatenating the grouped characters into a plurality
of character strings within the corresponding horizontal
or vertical lines; and

second concatenating the plurality of character strings in

the corresponding horizontal or vertical lines into a
single character string in one horizontal or vertical line.

2. The non-transitory computer-readable storage medium
according to claim 1, wherein the grouping includes deter-
mining that the characters with same or approximately same
X coordinates or Y coordinates represented in the coordinate
information of the reorganized characters belong to a same
horizontal or vertical line.

3. The non-transitory computer-readable storage medium
according to claim 1, wherein the reorganizing includes
reorganizing the extracted characters in a same order as the
characters in a display image of the print data.

4. The non-transitory computer-readable storage medium
according to claim 1, wherein:

the method further includes determining whether the

extracted characters are written horizontally or verti-
cally,

the reorganizing includes reorganizing the extracted char-

acters based on a determination result of the determin-
ing,

the grouping includes grouping the reorganized characters

into corresponding horizontal or vertical lines based on
the determination result, and

the first concatenating includes concatenating the grouped

characters based on the determination result.

5. The non-transitory computer-readable storage medium
according to claim 1, wherein

the method further includes determining whether the

characters reorganized at the reorganizing and grouped
by the grouping are within a specified area to be
retrieved in the print data, and



US 9,471,856 B2

13

the first concatenating includes concatenating the charac-
ters determined to be within the specified area to be
retrieved.

6. The non-transitory computer-readable storage medium
according to claim 1, wherein the method further includes
retrieving the single character string concatenated at the
second concatenating.

7. The non-transitory computer-readable storage medium
according to claim 1, wherein the first concatenation of the
grouped characters is based on same X coordinates.

8. The non-transitory computer-readable storage medium
according to claim 1, wherein the first concatenation of the
grouped characters is based on same Y coordinates.

9. The non-transitory computer-readable storage medium
according to claim 1, wherein the first concatenation of the
grouped characters is based on same X coordinates or same
Y coordinates.

10. A method for processing print data, the method
comprising:

extracting, by circuitry, characters to be printed and

coordinate information of the characters from the print
data;

reorganizing, by the circuitry, the characters extracted at

the extracting using the coordinate information of the
characters;

grouping, by the circuitry, the reorganized characters into

corresponding horizontal or vertical lines using the
coordinate information of the characters;

first concatenating, by the circuitry, the grouped charac-

ters into a plurality of character strings within the
corresponding horizontal or vertical lines; and

second concatenating, by the circuitry, the plurality of

character strings in the corresponding horizontal or
vertical lines into a single character string in one
horizontal or vertical line.

11. An information processing apparatus for processing
print data, the information processing apparatus comprising:

circuitry configured to:

extract characters to be printed and coordinate infor-
mation of the characters from the print data;

reorganize the extracted characters using the coordinate
information of the characters;

group the reorganized characters into corresponding
horizontal or vertical lines using the coordinate
information of the characters;
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first concatenate the grouped characters into a plurality
of character strings within the corresponding hori-
zontal or vertical lines; and

second concatenate the plurality of character strings in the

corresponding horizontal or vertical lines into a single
character string in one horizontal or vertical line.

12. The information processing apparatus according to
claim 11, wherein the circuitry is further configured to
determine that the characters with same or approximately
same X coordinates or Y coordinates represented in the
coordinate information of the reorganized characters belong
to a same horizontal or vertical line.

13. The information processing apparatus according to
claim 11, wherein the circuitry is further configured to
reorganize the extracted characters in a same order as the
characters in a display image of the print data.

14. The information processing apparatus according to
claim 11, wherein

the circuitry is further configured to:

determine whether the extracted characters are written
horizontally or vertically,
reorganize the extracted characters based on a result of
the determination, and
group the reorganized characters into corresponding
horizontal or vertical lines based on the determina-
tion result, and
the first concatenation includes a concatenation of the
grouped characters based on the determination result.
15. The information processing apparatus according to
claim 11, wherein

the circuitry is further configured to:

determine whether the reorganized and grouped char-
acters are within a specified area to be retrieved in
the print data, and

the first concatenation includes a concatenation of the

characters determined to be within the specified area to
be retrieved.

16. The information processing apparatus according to
claim 11, wherein the circuitry is further configured to
retrieve the single character string from the second concat-
enation.



